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COMPLETE »SPECIFICATION 
Improvements in or relating to a Conical Paper Cup and Method 

of Making tHe sanie 



^e, Lely-Tulip Cup Cokpo&atiok, a 
corporation organised tinder the laws of 
tiie State of Delaware, United States of 
Amenca of 42nd Street and Lexington 

• ^"^^^/'o-^®^ "^^^^^ S*^^® of ITew iork. 
United States of America (Assignees of 
Waxteb B. Ambehg), do hereby declare 
the" nature of this invention and in what 
manner the same is to he performed, to 
he particularly described and ascertained 
1^ by the following statement: — 

This invention relates to a paper cup 
of the dispensable type and to a cup of 
this general type of general frustb- 
conioal form but with the bottom 
rounded* to a substantial distance from 
the apex of the cone from which €be cup 
18 formed. 

An ' object ' of the invention ' is to 
CTeate a bottom to a conical cup of less 
than sixty degrees angle wherebr all 
flubsteaioes served thereui ■ laay be 
accessible to a conventional household 
spoon. 

Another object of this invention is fo 
provide an improved paper cup of less 
than sixty degree angle consisting of an 
acute amended frustb-conicar side wall 
merging at its smaller end in a pleated 
bottom. The pleated bottom of the 
paper cup is sufficiently large to mtvke 
the entire bottom accessible to a spoon 
and to direct the fluid in the cup when 
agisted for' suspending dissolvable 
fluids m the cup to aid the mixing 
thereof. Preferably, the bottom of the 
paper "cm is formed by gathering into 
pleats the paper of an" appreciable 
portion ot the side wall x>f a conical 
40 paper cup at the apex end thereof, 

Oiher objents of the invention are to 
provide a* cup of this type in which the 
paper is most economically used, the 
inrooess of forming is reduced to its 
simplest steps, and the resultant cup in 
neat in appearance and readily telescoped 
within similarly formed cups -for 
shipping. 
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^ Still another object of the invention 
IS to provide a cup of this character in 60. 
wnich the rounded bottom is flnished 
^th a water resistant impregnation 
b^SL^^^ strength to «ie cup 

The present invention provides a 65 
conical paper cup having a rounded 
bottom, said rounded bottom beim? 
formed by pleating the apex of the cxm 
m a series of pleats. 

The present invention further pro- 60 
^des a paper cup with a bodv eub- ' 
stantially in the form of a frusto-cone 
liaving a rounded bottom formed bv a 
geometrical gathering of excess paper. 

The present invention further pro- 65 
vides a metiiod of forming a conical 
paper cup which includes ttie steps of 
forming a plurality of small regular 
pleats m the apex portion of the cup and 
compressing the pleated portion of the TO 
cup into a rounded bottom. 

Other features of the invention will 
be seen from the following detailed 
specification read in connection with the 

s'ss^L ^ar '""^"^ p^'^^^ 

Figure 1 shows a strip of blanks from 
winch one type of cup h formed; 

Figure 2 shows a cup in the early 
stages of fabrication; gQ 

Figure 3 shows a cup completely 
ioraaed before rounding the bottom; 

Figure 4 shows a cup mounted upon a 
male die in position for descent of the 
female die; 

J^gTire 5 shows a cup being formed 
Detween the male and female dies; 
■ Figure 6—11, show a cup in successive 
stages, of formation of the rounded 
bottom^ 

Figure 12 shown a cup completelv 
formed; 

Figure IS shows a modified form of 
cup with rolled or beaded lip ; 

Figure 14 shows a fragmentary 96 
vertical section of the rounded bottom 
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oi iihe cap; 

Pi^nre 16 shoxra a cup pleated with ft 
modidaed form of pleat in tlie rertical 
direction; 

6 Eignrea 16 and 17 show horizontal 
sections of vertically pleated cup 
bottoms ; 

Fi^re 18 shows a vertical section of 
a rounded verticallv pleated cup bottom ; 
10 and 

Eignre 19 shows a horizontal section 
of ft vertically pleated cup bottom talcen 
on the line 19—19 of Figure 18. 
The Rounded Bottom Cup 
15 Dispensable paper cups of the conical 
type are widely used to provide a 
hygienic receptacle at soda fountains^ in 
restaurants, in work gangs, and in the ' 
home. Cups of this type are normally 
20 formed in the shape of a cone with a 
very sharp as the paper at the 

apex is usually more than one ply in 
thicTmess and brought to a firm and 
sharp point. This pointed cup a]jex not 
25 only presents a definite hazard in the 
handling and use of cups of this type but 
also forbids the use of a spoon to remove 
the final contents of the cups as the 
pointed portion of the cup remains 

30 inaccessible to o spoon and. also produces 
vortices when the contents of the cup are 
stirred, which prevente dissolving of 
much of any solid content which may be 
in the liquid in the cup. The pointed 

35 portion of the cup usually also serves to 
collect the solid portion of the content of 
the cnp and prevents its removal either 
by stirring or by means of a spoon. 
'Th«*e ifficulties, encountered in the 

40 use of the ordinary conical^ paper^ cup, 
are eliminated if a substantial portion of 
the conical side walls at the apex end of 
the cup can be deformed and the cup 
provided with a rounded bottom which \i5 

45 sufficiently large to make it accessible to 
a spoon and so alters the characteristic 
motion of the fluid in the cup when 
stirred as to insure that the solids will 
be most readily dissolved and will not 

50 settle out into an inaccessible portion of 
the cup. • ^ . • X 

The purpose of this invention is^ to 
meet these objections to the' conical 
paper cup by providing a fnisto-conical 

55 cup with ft rounded hottom and a method 
of simply and nniformly forming such 

The accompanying drawinprs snow a 
preferred form of the ctip and method of 
60 its manufacture. 

Eef erring to Figure 1, the cnp blank 
21 mav he cut from a continuous strip 
20 and in formed into a conical paper 
cup hy rolling the hlanlc ahout a conical 
65 mandrel whiwi moves ahonf its apex at 



the point 22 so that the blank edge 23 
forms the rim of the cup and the iMnurjive 
edge 24 forms the inner cup seam, wliile 
the straight blank edge 20 forms the 
outer cup seam, as shown in Fi«:ures 2 70 
and 3. The side wall of the cup liecomes 
frusto-conical and merges at the small 
ends in a rounded bottom, having 
appreciable vertical and horizontal 
internal radii. The formed cup is main- 75 
tained as a cone by means of the adhesive 
strip 25 by which the free edge of the 
blank is secured to the body of the cone. 

The cone, as finally formed by the 
method to be hereinafter described, 80 
assumes the shape shown in Figure 12 
in which the conical apex of the 
originally formed cup has been 
manipulated, deformed and compressed 
into the rounded bottom 27, which is the 85 
characteristic novelty of tlus cup. 

If desired, the rounded bottom may be 
further strengthened and the cup 
improved by the use of a water resist- 
ant impregnation at the lower end of the 90 
cup such as that indicated by the 
numeral 28. This impregnation may 
be of wax or any of the so-called plastic 
materials which are water resistant and 
will readily bond to paper and can be 95 
manipulated and comx>re3sed with the 
paper in the method of forming the 
rounded bottom which is hereinafter 
outlined. 

The impregnation may be applied tolOO 
the cup blank during its process of 
formation or the apex portion of the 
complet'Cd conical^ cup may be immersed 
in the impresrnation material prior to 
the further deformation and rounding 105 
of the cup bottom. The addition of the 
water resistant material not only 
strengthens the cup and increases its 
durability in use with the cup filled with 
liquid, but also gives the cup a smoother 110 
and more finished- - appearance than is 
possible with paper alone. 

Thk Method op FoKMmo the Ctp 

The method of forming the rounded 
bottom is indicated in Figures 4—11 115 
inclusive of the drawinffs and may be 
generally described as the formation of 
a series of pleats at the apex portion of 
the cup and then compressing this 
pleated portion of the cnp into the 120 
rounded form of bottom desired in the 
final cup. 

In Figure 4 the cnp 29 is shown 
mounted upon a suitable conical male 
mandrel 30. Surmounting the cup ^ is 
shown the female die member 31 witK 
the nlungrer 32 about' to engasre the apex 
portion of the cup. The female and 
male dies are desismed to form a romple- 
meni»iTy matrix for the cup and will 
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vary in construction according to the 
manner to be pursued in forming the 
pleats. 

The dies are preferably so arranged as 
5 to form a single pleat at one time. This 
pleat ma^ be either formed by simple 
compression dies or may be formed by 
spinning the conical cup about suitable 
mandrels so as to form the pleats 
10 successively. 

In Figure 6 the dies shown in Figure 
4 have been brought together in the first 
stage of performing the method herein- 
further described. 
16 In Figure 6 the cup 29 is shown after 
a single application of a die to form the 
pleat 33 at about the line at which the 
rounded bottom is to be formed npon the 
cup. 

20 In Figure 7 the cup 29 has been again 
treated either by compression dies or by 
Rpinning, to form the second pleat 34, 
while in Eigrores 8, 9, 10 and 11 further 
stages of this work are shown resnlting 

25 in the addition of successive pleats 35, 
36 and 37, and as shown in Figure 11, 
the final compression of the apex of the 
conical cup at 38. 

The number of pleats is immaterial 

30 but it is important that they be small so 
as not to bunch or pile up substantial 
portions of the paper cup body into small 
areas. 

After the cup has been formed into the 
3B form shown in Figure 11, a round, die 
may be applied so as to compress the 
plurality of pleats into a continuous 
rotinded bottom, as shown. 

The manner in which the pleats are 
10 finally arranged in the formation of the 
cup bottom is shown in the fragmentary 
section of the cup bottom. Figure 14« in 
which the successive pleats are shown 
folded over and compressed to form a 
45 fairly smooth, rounded cup bottom. 

In Figure 13 is shown a modified 
form of the paper cup in wHich the rim' 
23 has been rolled into a beaded cup lip 
43. This beading is usually performed 
50 after the conical cup has been formed 
and this may be done either before 05 
after rounding of the cup bottom, as 
described. 

While the pleating shown in Fiprure'* 
55 6 — 12 is horizontal or circumf erentially 
disposed, the cup bottom may be rounded 
by a similaT method in which vertical 
or longitudinally disposed pleats are 
formed at the apex of the cup. This 
60 alternative is shown in Figures 15 — 19. 
The. cup 129 is creased vertically bv 
suitable dies to form th<» creases 133. 
In either case, however, the paper at the 
apexial end of the cup is circum- 
65 {erentially (gathered to form the cup 



bottom. These may be formed in 
various ways, such as creasing the entire 
area of the apex portion of the oup, as 
shown in Figure lo, or by equally spaced 
creases between substantiafly unaltered 70 
portions of the cup wall, as* shown in 
Figure 17. After formation of these 
creases the entire created lower end of 
the cup is compressed between suitable 
dies to round the cup bottom and form 76 
the pleats 134, shown in Figure 19, 

The method herein disclosed dis- 
tributes the paper forming the cup 
bottom in a uniform manner and 
prevents the formation of crude 80 
irregularities in the cup bottom wall and 
weakening of the cup bottom by crushing 
of the irregularly distributed paper. 
The pleating of the paper in the manner 
outlined accumulates the excess paper 85 
into regular folds of fairly equal thidc- 
ness, avoids any xmdue strain on any 
portion during formation, and tikus. 
strengthens the rounded bottom 
appreciably. 00 

"While the method of forming this cup 
has been described as accomplished 1^ 
compression dies, it is obvious that 
various other means may be employed 
to form the step of successively pleating 96 
the portions of the cup whicQi are to be 
deformed and pressed into the rounded 
cup bottom. 

Having now particularly described and 
ascertained the nature * of our said 100 
invention and in what manner the same 
is to be performed, we declare that what 
we claim is: — 

1. A frusto-conical paper cup having 

a rounded bottom, said rounded bottom 105 
bein^ formed by pleating the apex of the 
cup in a series of jpleats. 

2. A fmsto-comcal pap^ cup accord- 
ing to claim 1, having the bottom thereof 
formed of ^ multiple thicknesses of paper 110 
arranged in regular pleats compressed 

"iiffco a rounded bottom. 

3. A frusto-c«nical paper cup acc4)rd- 
ing to claim 1, wherein said cup is 
formed from a flat blank rolled into 116 
conical form, the apex thereof being 
pleated to form a plurality of regular 
pleats and compressed to form a roxmded 
bottom. 

4. A frusto-conical paper cup accord- 120 
ing to any of claims 1 to 3, wherein the 
bottom is imprecrnated with a thermo- 
plastic water-resistant substance. 

6. A fnisto-conical paper cup accord- 
ing to any of claims 1 to 4, wherein said 12S 
cup is formed from a flat blank having 
the portion thereof^ forming the cup 
apex imnregnated with a thermoplastic 
water-resistant material, and is rolled 
into conical form, the ai>ex of the cup 180 
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heiiip: pleated to form u plurality of 
reg:ular pleats and compressed to form n 
hard rounded bottom, 

6. A_ fnisto-ronical paper cni> of less 
6 tban pixty degree angle comprising an 

acute angled substantinlly smooth side 
wall and a substantially inner concave 
spoon servicable pleated bottom 
merging \^iiL the side wall, said bottom 
10 only having a plurality of circum- 
ferentially disposed apexially gathered 
pleats. 

7. A frusto-conical paper oup accord- 
ing to claim 6, wherein the edges of at 

15 least some of the pleats are sub- 
stantially concentric "witli the axis of 
the cup. 

8. A method of forming a frusto- 
conical paper cup which includes the 

20 st-eps of forming a plurality of small 
regular pleats in the apex portion of the 
cup and compressing the pleated portion 
of the cup into a rounded bottom. 

9. A method accordinff to claim 8, in 
25 which the cup is first rolled into conical 

form from a flat sheet of paper. 

10. A method of forming a frusto- 
conirnl paper cup of less than sixty 
degree angle comprising progressively 

30 circumferentially gathering and pleat- 



ing the papier of nn npi)refM*irble portion 
of the acut« angled side wall of tht* 
conical paper cup toward the apexial end 
thereof and shaping the gathered and 
pleated paper into a substantially 85 
transverse surface to form a rounded 
•*poon-servipeable bottom, 

11. A method according to claim 10, 
wherein the paper is gathered and 
pleated sequently and radially inwardly 40 
by a plurality of steps. 

12. A frusto-conical paper cup con- 
structed substantially as herein described 
with^ reference to fEe accompanying 
drawings. ' " 45 

13. A method of forming a frusto- 
conical paper oup, substantially as 
herein described with reference to the 
accompanying drawings. 

Dated the 2oth daT of T^'ovembep. 
1948. 

For: 

LILY-TTJLTP OFF CORPOEATIOX 
Stevens, Langner. Parry & Bollinson, 
Chartered Patent Agents, 
•5 — 9, Quali^ Court, Chancerv linne. 

London. Tr.G.2, and at 
120, East 41st Street, New TorTc 37, 
New Torlc. F.S.A. 
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